The copy and paste method of design does not address some of the real problems and concerns in healthcare.
We continue to discuss and address designing for safety, but we have not yet solved the safety problem for patients or healthcare providers. More nurses and other care providers are injured on the job than any other industry (https:// www.cdc.gov/mmwr/preview/mmwrhtml/ mm6415a2.htm). We have brainstormed possible solutions to big issues in healthcare design, but big ideas have not always come forth nor have they been tested in reality with actual data to support the findings. Progress has been made with the development and testing of room safety checklists and evaluation tools that are posted on the Center for Health Design (CHD) website (https://www.healthdesign.org/insights-solutions/patient-room-design-checklist-and-evaluation-tool). Checklists for different room types include items evaluating patient and provider safety within patient rooms. The CHD has also provided a number of webinars focused on safety and security in high-risk areas such as the emergency department and intensive care units. The new 2018 Facility Guidelines Institute also provides a safety risk assessment and other substantial information to guide design discussions and evaluation of proposed designs.
I was challenged with an article recently read in the Harvard Business Review when the author felt a similar concern about the typical brainstorming process and suggested that we need to be brainstorming for the right questions, not just the answers, or ways others or we have done "it" before (Gregersen, 2018) . Gregersen mentions that creative discovery comes from open, honest inquiry (p. 67), and brainstorming for the right questions rather than the right answers or solutions allows us to set aside traditional ways of thinking, cognitive biases, and repetition of past performances. Moving quickly to a solution or an answer gives us a sense of control, and we can checkoff our list of things to think about. Brainstorming uses the collective brainpower of the group (maybe user groups or design teams) but is subject to group influences, power imbalances, coercion, and group think where everyone begins thinking alike, even if they are dead wrong (the Abilene paradox-inability to manage agreement; Harvey, 1988) . Brainstorming for the right questions rather than the right answers can lead to fresh, innovative ideas to solve problems.
The notion of group think where everyone begins to be influenced by each other is also discussed in Quiet: The Power of Introverts in a World That Can't Stop Talking (Cain, 2012) . The author discusses the personality styles of introverts, who are quiet, reflective thinkers, as contrasted to extroverts, who are outgoing, verbal, and often dominate group activities. The author asserts that organizations, education, and society in general reward and recognize extroverts, but individuals who are introverts and labeled as "quiet" are those who have made some of society's greatest contributions and innovations. Drawing on cutting edge research in neuroscience and psychology, the author discusses how focus groups and other group planning activities often result in introverts "shutting down" and the extroverts dominating the conversation leading to "group think" solutions that may not be optimal. Cain introduces the notion of assigning prework before a group planning activity, so that introverts can think about the problem or question in silence and bring their ideas to the group. Given the prework thinking time, introverts can become "pretend extroverts" and contribute greatly to the group discussions. Without the time to think quietly about the issues, the introvert may not contribute at all and yet may have the best ideas, solutions, or innovative thinking. She asserts that the outcome or output is quite different given the prework thinking time. I believe this notion has great relevance and application to the design process that uses "user groups," focus groups, and other types of interprofessional planning sessions. Perhaps, if we gave the participants important questions to think about days before the actual planning group sessions, we would be able to address some of our challenging problems in healthcare design.
Some firms and healthcare executives have used a brainstorming technique and invited leaders from other industries (banking, airline, finance, education industries), social sciences (psychologists or sociologists), and industrial psychologists to give new insights in correcting healthcare's problems and design challenges. Outside experts may not have the depth of thinking or experience about healthcare's problems, yet they try to fit solutions from their industry into healthcare. Some of these ideas work, but some well meaning advice has created other problems to solve. These "think out of the box" sessions or "think tanks" came up with some very novel solutions that were built, but the assumptions (hypotheses) were not necessarily tested or measured . . . or at least the findings have not been disseminated for others to learn from the good, the bad, and the ugly. It is not easy in this industry to report on projects or design solutions that did not work as well as we had hoped. Imagine the title of that article, "The Emergency Room Design that Failed" or "The Patient Room Design that Increased Patient Falls." So what can we do? We have new solutions, but are we asking the right questions? How can we identify the right questions? How can we ask the right questions if we never measured the outcomes from the last project we did; therefore, have we really identified issues that may have resulted from the design. Gregersen (2018) stated that a better approach is to brainstorm for the right questions, rather than solutions to problems. Digging for the right questions can only come out of a culture of inquiry where asking questions is encouraged and divergent thinking is rewarded. At times, it seems that we have a bit of a paradox in the healthcare design industry. We strive for consensus around facility guidelines and standardized approaches to designing facilities; yet, our only hope of solving some of the real challenges is to encourage divergent thinking, challenging every aspect of the traditional design process, and thinking deeper in the box to get at the root causes of the problems that plague us.
. . . a better approach is to brainstorm for the right questions, rather than solutions to problems. Digging for the right questions can only come out of a culture of inquiry where asking questions is encouraged and divergent thinking is rewarded.
A New Process is Needed to Identify New Solutions
The entire movement toward EBD and design research still has not demonstrably changed the traditional architectural approach to projects. The design process steps are still fundamentally the same-visioning, planning, conceptual design, schematic design, design development, construction documents, construction administration, occupancy, and postoccupancy evaluation (hopefully, this is done for each project). Design practitioners struggle with where to insert "the evidence" in the process or how and when to overlay the EBD process with the traditional design process (Martin, 2009) . Are the design steps and the EBD steps two parallel processes, intersecting at specific points, or do we need a new process redefining the traditional and wellknown design process steps to include searching for credible evidence, translating evidence into the design, and measuring the results?
Design Thinking
I love some of the recent work on "design thinking" and believe it is directly applicable to creating a culture of inquiry within a design organization. Design thinking is focused on the social value of design and its relevance with the human element. One author indicated that it is "identifying the molecules that make up your target audience, getting under their skin, and finding out what they value, what they want, and how they look at the world" (KNCT LAB, 2018, p. 1). The first step of social empathy is essential for designers to ask the right questions of the end user, since they could be creating solutions for the wrong question/problems. These same authors indicate that
Step 2 requires Define, a word, statement, mantra, or guiding principle that clarifies the focus of the work.
Step 3, Ideate, requires brainstorming with no rules but with many voices and solutions with a wide realm of possibility.
Step 4, Prototype, provides a testing ground to answer the question, "Will it work."
Step 4 is often actualized in healthcare design with prototype mock-up rooms, augmented reality or other forms of computerized modeling, or artificial intelligence coupling role-play with in a computerized model.
Step 5 is the process of obtaining feedback from the end users to enhance your knowledge of the design from their perspective before the final product is completed. IDEO is a well-known company known for its design thinking process. David Kelly, the founder of IDEO and the Stanford Design School, states that "by using design thinking, you make decisions based on what future customers really want instead of relying only on historical data or making risky bets based on instinct instead of evidence" (https:// www.ideou.com/pages/design-thinking). The IDEO design thinking website cites four phases of design thinking including: (1) gathering inspiration-inspiring new thinking by discovering what people really need, (2) generating ideas-push through obvious solutions to get to breakthrough ideas, (3) making ideas tangible-building prototypes to learn how to make the ideas better, and (4) sharing the story to inspire others toward design thinking. The notion of design thinking is foundational to creating a culture of inquiry.
Creating a Culture of Inquiry
What is a culture of inquiry? A culture of inquiry is an organizational culture and environment where there is a zeal for questioning and learning; a quest to understand and constantly improve the status quo. Borrowing from an article addressing strategies to foster a culture of inquiry in nursing, the authors indicated that a culture of inquiry is an organizational culture and environment characterized by staff actively asking questions, seeking answers to those questions by reviewing relevant evidence, and integrating the evidence into practice when the findings are sufficient for a practice change (Carter, Rivera, Gallagher, & Cato, 2018) . There are several parts of this definition that appeal to me: (1) asking questions, (2) reviewing relevant evidence, and (3) integrating evidence into practice when sufficient for a design change. This type of practice doesn't just come naturally. For architects and other designers to actively engage in EBD and design research, it is critical for the firm's leadership to foster a culture of inquiry where the team can critically discuss questions related to healthcare design, patient care, and patient and provider safety. The team can actively review existing evidence to identify relevant questions and to address possible solutions that can be tested logically with an interprofessional team of designers and healthcare providers.
A culture of inquiry is an organizational culture and environment where there is a zeal for questioning and learning; a quest to understand and constantly improve the status quo.
There are many barriers to engaging in EBD. Some in the design field and in healthcare have not had the training in EBD, so they do not have the knowledge to access research articles or seek out other forms of evidence. Some may feel they do not have the time or support from their organizations to engage in EBD. There are several organizational structures in healthcare that foster a culture of inquiry and would facilitate integrating the EBD process into design practice.
Creating EBD and Research Council/Committees. Initiating councils or committees focused on EBD and research is an excellent way to engage staff in the process. Dedicated meetings where members are exposed to educational content and where they can discuss and receive feedback about EBD projects can expand their knowledge and skill in EBD and research and create a community of individuals interested in EBD. Journal clubs are useful as well and can be embedded into the agenda for the EBD and Research Council. Ideas for design research or translating published evidence into the design of the next project can be shared.
Recruiting and hiring research specialists. It is becoming more common for large firms to build a research infrastructure within the organization by hiring or contracting with doctorally prepared individuals to consult with the design team in asking "the right questions" and determining appropriate ways to measure whether the expected outcomes were actually achieved. Typically, research specialists mentor others in the EBD/research process, advise individuals in specific projects, and provide support and education to the firm to advance knowledge and skills in developing surveys or other measurement tools, extracting data from users/focus groups, and measuring outcomes for projects. Research specialists may have a variety of backgrounds in design, nursing, medicine, organizational sciences, but the one thing they have in common is the research knowledge and skill which can be applied to design practice. The knowledge, appreciation, and practice of research have a common language and process regardless of the discipline, so research experts from multiple disciplines add richness to asking the right questions, finding optimal solutions, and measuring the results.
Creating an EBD Residency and Program. Although a number of baccalaureate programs in design now include educational content about EBD and research, some in the design field may need more content and mentoring to actually apply the process to practice. Nursing has found that evidencebased practice (EBP) residency programs or collaborative community institutes have been an effective way to enhance the knowledge and skills of individuals and their appreciation for EBP and research (Breckenridge-Sproat et al., 2015; S. Kim et al., 2016 ; S. C. Kim et al., 2013; Toole, Stichler, Ecoff, & Kath, 2013 ). An EBD/Research residency program within the firm can provide the structure for learning with participants paired with a mentor who can assist them in completing an EBD project as a part of the residency program. Educational content can include: (1) PICO-how to ask the right questions (Problem) about a possible design solution (intervention) and its effect on outcomes as compared to the traditional design strategy (Gilmore, 2009) ; (2) where to find evidence and to evaluate the level of evidence and it's relevancy to the project (Pati, 2011; Stichler, 2010) ; (3) how to measure the effectiveness of the new design or design change on predetermined outcomes (Stichler, 2014; Wingler & Hector, 2015) ; and (4) how to disseminate the findings internally within the firm and externally to the design industry (Ecoff & Stichler, 2015; Glasgow et al., 2012) . Rewarding and recognizing individuals who complete the EBD Residency Program is a great way to spawn interest in the program.
An EBD/Research residency program within the firm can provide the structure for learning with participants paired with a mentor who can assist them in completing an EBD project as a part of the residency program.
Developing academic partnerships. Some firms may be too small to have a research scientist within the organization, but they can develop a collaborative relationship with an academic partner who could consult with them on projects and mentor the design staff to enhance their knowledge and skills in EBD and research. Many academic professors and their graduate students appreciate working with design firms on real projects; therefore, the relationship can be synergistic for both the design firm and the academic partner. Larger firms with research specialists also benefit from creating academic partnerships to engage in design research advancing the science of healthcare design.
Mentoring design staff and publishing and presenting. Every completed project is a repository of new knowledge on the effect of that design on patient, provider, and organizational outcomes. It is critical to disseminate lessons learned from projects (Stichler, 2011; Stichler & Philip, 2014) . Such knowledge becomes buried if it is not shared or disseminated within the firm, so that others can learn from the successes and shortcomings of previous designs, or presented in a publication or podium presentation at a professional conference. Every project, at a minimum, is a case study in the design features of the project, the process used in the design, and the outcomes experienced. Design staff may not have the knowledge and skills to prepare a manuscript for publication or to write an abstract to present at a conference. Research scientists can mentor individuals in writing for publication and presentation, and the firm's leadership can support the individual financially with conference expenses. There are a number of consultants who can assist smaller firms in mentoring individuals in their efforts to publish and present as well. Being invited to present at an international conference or seeing your manuscript in print in a reputable, peer-reviewed journal is the ultimate recognition of a firm's culture of inquiry. Firms whose employees frequently publish or present at conferences can often attract the best and brightest of applicants to the firm and can sustain the culture of inquiry.
Being invited to present at an international conference or seeing your manuscript in print in a reputable, peerreviewed journal is the ultimate recognition of a firm's culture of inquiry.
Organizational support for research and EBD. While the previously stated strategies all require financial support from the design organization, individuals involved in EBD projects and design research also require financial support for their research. The Research and EBD Council should set a research agenda, and the firm's leadership should discuss the budgetary implications to support individuals or groups of individuals who want to engage in research activities that support the organization's strategic initiatives or the healthcare industry's top challenges. The financial support could include budgeting for data collection, statistical consultation and analysis, purchase of research instruments or surveys if necessary, and costs associated with presentations at national and international conferences. Financial consideration should also be given for collaborative research studies and EBD projects with clients (Johantgen et al., 2018; Keys, Silverman, & Evans, 2016) .
Summary
Design firms that develop a culture inquiry will be recognized in the healthcare industry as leaders and will be able to attract and retain the best and brightest designers and graduating design students. Creating a culture of inquiry not only advances the science of design, but it also enhances the knowledge, appreciation, and skills of individuals working in the firm in design research and EBD. The dissemination of the new knowledge generated from design research and EBD projects advances the healthcare design research agenda and promotes the reputation of the firm for excellence.
Design firms that develop a culture inquiry will be recognized in the healthcare industry as leaders and will be able to attract and retain the best and brightest designers and graduating design students.
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